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(57) ABSTRACT

A fan includes a fan frame and a fan wheel. The fan frame
includes a frame body and a first waved structure. The frame
body has a wind enter side and a wind exhaust side, wherein
the wind enter side is opposite to the wind exhaust side. The
first waved structure is formed on the wind enter side of the
frame body. The first waved structure has a plurality of first
peaks and a plurality of first valleys, wherein the first peaks
and the first valleys are arranged separately. The fan wheel is
rotatably disposed in the fan frame.

13 Claims, 8 Drawing Sheets




U.S. Patent Jun. 2, 2015 Sheet 1 of 8 US 9,046,106 B2

FIG. 1




U.S. Patent Jun. 2, 2015 Sheet 2 of 8 US 9,046,106 B2

F1G. 2




US 9,046,106 B2

Sheet 3 of 8

Jun. 2, 2015

U.S. Patent

F1G. 3



U.S. Patent Jun. 2, 2015 Sheet 4 of 8 US 9,046,106 B2

A
!

S2

_/[\/

V2 P2

106
FIG. 4

104
20 HP ()
. é S _ZlDl T
| L
.
1())2




U.S. Patent Jun. 2, 2015 Sheet 5 of 8 US 9,046,106 B2

A
Y

DO ‘
I - I @‘/\%
—_— —_— | g =
o y l
§ N e L)
D_‘ -
= @)
L & E
o,
)
] 1
/
pd A




U.S. Patent Jun. 2, 2015 Sheet 6 of 8 US 9,046,106 B2

(-
o
N —

_/[\/

S2

104
Pl VI
~ /R\@
yDb2
] J
Vo P2
106
FIG. ©




U.S. Patent Jun. 2, 2015 Sheet 7 of 8 US 9,046,106 B2

S
~
N ——

p

|

104
Pl VI
N ‘\""E@'Dl/ﬂ“
]
-
\(>/\W
102

P2 V2
106

V%
)

FIG. 7

#N‘_’
NS
/Q\u_
.

X
|
|
I\




U.S. Patent Jun. 2, 2015

Sheet 8 of 8

Y

p

104

Pl VI
\ '\""z'gm/]r
)

102

A

US 9,046,106 B2

FIG. 8



US 9,046,106 B2

1
FAN AND FAN FRAME THEREOF

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention relates to a fan and a fan frame thereof and,
more particularly, to a fan frame with a waved structure
capable of enhancing wind rate and wind current and a fan
equipped with the fan frame.

2. Description of the Prior Art

Heat dissipating device is a significant component for elec-
tronic products. When an electronic product is operating, the
current in circuit will generate unnecessary heat due to
impedance. If the heat is accumulated in the electronic com-
ponents of the electronic product without dissipating imme-
diately, the electronic components may get damage due to the
accumulated heat. Therefore, the performance of heat dissi-
pating device is a significant issue for the electronic product.

So far the heat dissipating device used in the electronic
product usually consists of a heat pipe, a heat dissipating fin
and a fan, wherein one end of the heat pipe contacts the
electronic component, which generates heat during opera-
tion, the other end of the heat pipe is connected to the heat
dissipating fin, and the fan blows air to the heat dissipating fin
so as to dissipate heat. In this manner, wind rate and wind
current of the fan will influence heat dissipating effect gen-
erated by the heat dissipating device. In general, a wind enter
side and a wind exhaust side of a fan frame of the fan are flat
so that wind rate and wind current which the blades of the fan
draws into the fan frame are limited. Accordingly, heat dissi-
pating effect generated by the heat dissipating device is
reduced.

SUMMARY OF THE INVENTION

The invention provides a fan frame with a waved structure
capable of enhancing wind rate and wind current and a fan
equipped with the fan frame, so as to solve the aforesaid
problems.

According to an embodiment of the invention, a fan com-
prises a fan frame and a fan wheel. The fan frame comprises
a frame body and a first waved structure. The frame body has
a wind enter side and a wind exhaust side, wherein the wind
enter side is opposite to the wind exhaust side. The first waved
structure is formed on the wind enter side of the frame body.
The first waved structure has a plurality of first peaks and a
plurality of first valleys, wherein the first peaks and the first
valleys are arranged separately. The fan wheel is rotatably
disposed in the fan frame.

In this embodiment, the fan frame may further comprise a
second waved structure formed on the wind exhaust side of
the frame body. The second waved structure has a plurality of
second peaks and a plurality of second valleys, wherein the
second peaks and the second valleys are arranged separately.

According to another embodiment of the invention, a fan
frame comprises a frame body and a first waved structure. The
frame body has a wind enter side and a wind exhaust side,
wherein the wind enter side is opposite to the wind exhaust
side. The first waved structure is formed on the wind enter
side of the frame body. The first waved structure has a plu-
rality of first peaks and a plurality of first valleys, wherein the
first peaks and the first valleys are arranged separately.

In this embodiment, the fan frame may further comprise a
second waved structure formed on the wind exhaust side of
the frame body. The second waved structure has a plurality of
second peaks and a plurality of second valleys, wherein the
second peaks and the second valleys are arranged separately.
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As mentioned in the above, the invention forms the first
waved structure on the wind enter side of the frame body of
the fan frame. When the fan wheel rotates, the first waved
structure can enhance wind rate and wind current which the
blades of the fan wheel draws into the fan frame, so as to
improve heat dissipating effect generated by the fan. Further-
more, the invention may further form the second waved struc-
ture on the wind exhaust side of the frame body of the fan
frame. The second waved structure can enhance wind rate and
wind current which the blades of the fan wheel draws out of
the fan frame, so as to improve heat dissipating effect gener-
ated by the fan.

These and other objectives of the present invention will no
doubt become obvious to those of ordinary skill in the art after
reading the following detailed description of the preferred
embodiment that is illustrated in the various figures and draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11is a top perspective view illustrating a fan according
to a first embodiment of the invention.

FIG. 2 is a bottom perspective view illustrating the fan
shown in FIG. 2.

FIG. 3 is an exploded view illustrating the fan shown in
FIG. 1.

FIG. 4 is a side view illustrating the fan shown in FIG. 1.

FIG. 5 is a side view illustrating a fan frame according to a
second embodiment of the invention.

FIG. 6 is a side view illustrating a fan frame according to a
third embodiment of the invention.

FIG. 7 is a side view illustrating a fan frame according to a
fourth embodiment of the invention.

FIG. 8 is a side view illustrating a fan frame according to a
fifth embodiment of the invention.

DETAILED DESCRIPTION

Referring to FIGS. 1 to 4, FIG. 1 is a top perspective view
illustrating a fan 1 according to a first embodiment of the
invention, FIG. 2 is a bottom perspective view illustrating the
fan 1 shown in FIG. 2, FIG. 3 is an exploded view illustrating
the fan 1 shown in FIG. 1, and FIG. 4 is a side view illustrating
the fan 1 shown in FIG. 1. As shown in FIGS. 1 to 4, the fan
1 comprises a fan frame 10 and a fan wheel 12. The fan wheel
12 is pivotally connected to a hub 100 (as shown in FI1G. 3) on
a bottom of the fan frame 10 so as to be rotatably disposed in
the fan frame 10. The fan wheel 12 comprises a plurality of
blades 120.

The fan frame 10 comprises a frame body 102, a first waved
structure 104 and a second waved structure 106. The frame
body 102 has a wind enter side S1 and a wind exhaust side S2,
wherein the wind enter side S1 is opposite to the wind exhaust
side S2. The first waved structure 104 is formed on the wind
enter side S1 of the frame body 102. The first waved structure
104 has a plurality of first peaks P1 and a plurality of first
valleys V1, wherein the first peaks P1 and the first valleys V1
are arranged separately, as shown in FIG. 1. Furthermore, the
second waved structure 106 is formed on the wind exhaust
side S2 of the frame body 102. The second waved structure
106 has a plurality of second peaks P2 and a plurality of
second valleys V2, wherein the second peaks P2 and the
second valleys V2 are arranged separately, as shown in FIG.
2. In this embodiment, the first waved structure 104 is formed
on, but not limited to, a circular edge of the wind enter side S1
of'the frame body 102 and the second waved structure 106 is
formed on, but not limited to, a circular edge of the wind
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exhaust side S2 of the frame body 102. Moreover, the first
peaks P1 are opposite to the second peaks P2 and the first
valleys V1 are opposite to the second valleys V2.

As shown in FIG. 4, the frame body 102 has a height H, a
first distance D1 is between the first peak P1 and the first
valley V1, and a second distance D2 is between the second
peak P2 and the second valley V2. In this embodiment, the
relation of H, D1 and D2 is, but not limited to, 0.5H=D1<0.6H
and D1=D2. Furthermore, after assembling the fan 1, a high-
est point HP of each blade 120 is located between the first
peak P1 and the first valley V1. Accordingly, when the fan
wheel 12 rotates, the first waved structure 104 can enhance
wind rate and wind current which the blades 120 draws into
the frame body 102 of the fan frame 10 and the second waved
structure 106 can enhance wind rate and wind current which
the blades 120 draws out of the frame body 102 of the fan
frame 10, so as to improve heat dissipating effect generated
by the fan 1.

Referring to FIG. 5 along with FIG. 4, FIG. 5 is a side view
illustrating a fan frame 20 according to a second embodiment
of'the invention. The difference between the fan frame 20 and
the aforesaid fan frame 10 is that the first distance D1 between
the first peak P1 and the first valley V1 of the first waved
structure 104 is larger than the second distance D2 between
the second peak P2 and the second valley V2 of the second
waved structure 106 (i.e. D1>D2). The fan frame 10 shown in
FIGS. 1 to 4 can be replaced by the fan frame 20 shown in
FIG. 5. Accordingly, when the fan wheel 12 rotates, the first
waved structure 104 can further enhance wind rate and wind
current which the blades 120 draws into the frame body 102
of the fan frame 10, so as to improve heat dissipating effect
generated by the fan 1. It should be noted that the same
elements in FIG. 5 and FIG. 4 are represented by the same
numerals, so the repeated explanation will not be depicted
herein again.

Referring to FIG. 6 along with FIG. 4, FIG. 6 is a side view
illustrating a fan frame 30 according to a third embodiment of
the invention. The difference between the fan frame 30 and
the aforesaid fan frame 10 is that the first peaks P1 of the first
waved structure 104 are opposite to the second valleys V2 of
the second waved structure 106 and the first valleys V1 of the
first waved structure 104 are opposite to the second peaks P2
of'the second waved structure 106. In other words, the related
positions of the first peaks P1, first valleys V1, second peaks
P2 and second valleys V2 can be adjusted according to
desired wind rate and wind current. It should be noted that the
same elements in FIG. 6 and FIG. 4 are represented by the
same numerals, so the repeated explanation will not be
depicted herein again.

Referring to FIG. 7 along with FIG. 4, FIG. 7 is a side view
illustrating a fan frame 40 according to a fourth embodiment
of'the invention. The difference between the fan frame 40 and
the aforesaid fan frame 10 is that a number of the second
peaks P2 and the second valleys V2 of the second waved
structure 106 are larger than a number of the first peaks P1 and
the first valleys V1 of the first waved structure 104. In other
words, the number of the first peaks P1, first valleys V1,
second peaks P2 and second valleys V2 can be adjusted
according to desired wind rate and wind current. It should be
noted that the same elements in FIG. 7 and FIG. 4 are repre-
sented by the same numerals, so the repeated explanation will
not be depicted herein again.

Referring to FIG. 8 along with FIG. 4, FIG. 8 is a side view
illustrating a fan frame 50 according to a fifth embodiment of
the invention. The difference between the fan frame 50 and
the aforesaid fan frame 10 is that the fan frame 50 comprises
the first waved structure 104 only and does not comprise the
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second waved structure 106. In other words, after replacing
the fan frame 10 shown in FIGS. 1 to 4 with the fan frame 50
shown in FIG. 8, the fan frame 50 utilizes the first waved
structure 104 to enhance wind rate and wind current which the
blades 120 draws into the frame body 102 of the fan frame 10,
s0 as to improve heat dissipating effect generated by the fan.
It should be noted that the same elements in FIG. 8 and FIG.
4 are represented by the same numerals, so the repeated
explanation will not be depicted herein again.

As mentioned in the above, the invention forms the first
waved structure on the wind enter side of the frame body of
the fan frame. When the fan wheel rotates, the first waved
structure can enhance wind rate and wind current which the
blades of the fan wheel draws into the fan frame, so as to
improve heat dissipating effect generated by the fan. Further-
more, the invention may further form the second waved struc-
ture on the wind exhaust side of the frame body of the fan
frame. The second waved structure can enhance wind rate and
wind current which the blades of the fan wheel draws out of
the fan frame, so as to improve heat dissipating effect gener-
ated by the fan.

Those skilled in the art will readily observe that numerous
modifications and alterations of the device and method may
be made while retaining the teachings of the invention.
Accordingly, the above disclosure should be construed as
limited only by the metes and bounds of the appended claims.

What is claimed is:

1. A fan comprising:

a fan frame comprising:

a frame body having a wind enter side and a wind
exhaust side, the wind enter side being opposite to the
wind exhaust side;

a first waved structure formed on the wind enter side of
the frame body, the first waved structure having a
plurality of first peaks and a plurality of first valleys,
the first peaks and the first valleys being arranged
separately; and

a second waved structure formed on the wind exhaust
side of the frame body, the second waved structure
having a plurality of second peaks and a plurality of
second valleys, the second peaks and the second val-
leys being arranged separately; and

a fan wheel rotatably disposed in the fan frame.

2. The fan of claim 1, wherein the fan wheel comprises a
plurality of blades and a highest point of each blade is located
between the first peak and the first valley.

3. The fan of claim 1, wherein the frame body has a height
H, a first distance D1 is between the first peak and the first
valley, and 0.5H=D1=0.6H.

4. The fan of claim 1, wherein a first distance D1 is between
the first peak and the first valley, a second distance D2 is
between the second peak and the second valley, and D1>D2.

5. The fan of claim 1, wherein the first peaks are opposite to
the second peaks and the first valleys are opposite to the
second valleys.

6. The fan of claim 1, wherein the first peaks are opposite to
the second valleys and the first valleys are opposite to the
second peaks.

7.The fan of claim 1, wherein a number of the second peaks
and the second valleys are larger than a number of the first
peaks and the first valleys.

8. A fan frame comprising:

a frame body having a wind enter side and a wind exhaust
side, the wind enter side being opposite to the wind
exhaust side;

a first waved structure formed on the wind enter side of the
frame body, the first waved structure having a plurality
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of first peaks and a plurality of first valleys, the first
peaks and the first valleys being arranged separately; and

a second waved structure formed on the wind exhaust side

of the frame body, the second waved structure having a
plurality of second peaks and a plurality of second val- 5
leys, the second peaks and the second valleys being
arranged separately.

9. The fan frame of claim 8, wherein the frame body has a
height H, a first distance D1 is between the first peak and the
first valley, and 0.5H=D1=<0.6H. 10

10. The fan frame of claim 8, wherein a first distance D1 is
between the first peak and the first valley, a second distance
D2 is between the second peak and the second valley, and
D1>D2.

11. The fan frame of claim 8, wherein the first peaks are 15
opposite to the second peaks and the first valleys are opposite
to the second valleys.

12. The fan frame of claim 8, wherein the first peaks are
opposite to the second valleys and the first valleys are oppo-
site to the second peaks. 20

13. The fan frame of claim 8, wherein a number of the
second peaks and the second valleys are larger than a number
of the first peaks and the first valleys.
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